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DETAILED ACTION 
Specification 

1 . The disclosure is objected to because of the following informalities: Page 17, line 1, "by, 
, mixing," should read -by mixing—. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-3, 7, 10, 13, and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Matsui (JP 08-226419) in view of Taniguchi (U.S. Patent 5,236,274). 

Matsui discloses a valve gear sliding member comprising: 

- a first part or lever 22 of a rocker arm 20 that moves in linkage with a second part or 
rocker arms 11,12, and having a wear-resistant member or rotor-shaped antifriction material 140 
in between the contacting portion of the two parts (paragraph 16 of enclosed English translation; 
Drawings 1 and 2); 

- wherein the antifriction material 140 is inserted in a recess or crevice 141 in the rocker 
arms 11,12 and prevented from falling out by protrusion 142 acting as a stopper (paragraph 17; 
Drawing 4); 
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- the recess or crevice 141 being larger in diameter than the antifriction material 140 
which is loosely fitted therein allowing for sliding horizontally or in the parallel direction to a 
bottom surface of the crevice 141 and free to rotate (paragraphs 18-19, Drawing 4); 

- wherein a bottom surface of the antifriction material 140 makes contact with the bottom 
surface of the crevice 141 and the lever 22 of rocker arm 20 makes contact with the top surface 
of the antifriction material 140 allowing the first and second parts to move (paragraphs 16-20; 
Drawings 1,2, and 4); 

- wherein a chamfer or diameter reduction part 140a is formed at a perimeter of a top 
surface of the antifriction material 140 (paragraph 16; Drawings 2 and 4); 

- wherein the antifriction material 140 is made of silicon nitride ceramics (paragraph 21). 
Matsui fails to disclose chamfers on the bottom of the antifriction material or a specific 

clearance between the antifriction material and the crevice wall. 

Matsui does disclose the clearance s being loose-fitting (paragraphs 19-20), and 
Taniguchi teaches a wear-resistant chip 3a for valve actuation fitted into a recess 2a formed with 
chamfers at the top and bottom surfaces of the wear-resistant chip 3a (column 3, lines 9-26), 
wherein the chamfer at the perimeter of the bottom surface is larger than a flat fillet of recess 2a 
(Figures 1 and 3), and a clearance or annular space S of 0.25 mm (column 3, lines 21-25). It 
would have been obvious to one having ordinary skill in the art at the time of the invention was 
made, to have utilized the teaching by Taniguchi in the valve gear sliding member of Matsui, 
since the use thereof would have provided a means to ensure the bottom portion of the 
antifriction material would be prevented from abrading and sticking to the corresponding walls 
of the crevice or recess with the proper clearance to ensure long-lasting wear. 
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4. Claims 1-3, 7, 10, 13, and 16 are farther rejected under 35 U.S.C. 103(a) as being 
unpatentable over Suzuki (U.S. Patent 6,237,553) in view of Taniguchi (U.S. Patent 5,236,274). 
Suzuki discloses a valve arrangement comprising: 

- a first part or rocker arm 5 with a drive end 8 moving in linkage with a second part or 
valve bridge 10 (column 3, lines 1-5); 

- a wear-resistant member or cap 9 rotatably received in recess 31 provided in valve 
bridge 10 with the lower surface of the cap 9 contacting the top surface of the recess 31 of valve 
bridge 10 (column 3, lines 45-55; Figures 1 and 3). 

Suzuki fails to disclose specifically horizontal movement of the cap, protection from 
falling out, chamfered edges, a specific clearance, and the composition of the cap being silicon 
nitride ceramics. 

Taniguchi teaches a wear-resistant chip 3a for valve actuation fitted into a recess 2a 
formed with chamfers at the top and bottom surfaces of the wear-resistant chip 3 a (column 3, 
lines 9-26), wherein the chamfer at the perimeter of the bottom surface is larger than a flat fillet 
of recess 2a (Figures 1 and 3), a stopper 4a preventing the wear-resistant chip 3a from falling 
out, the stopper 4a being resilient allowing for horizontal movement in space S (column 3, lines 
39-53), a clearance or annular space S of 0.25 mm (column 3, lines 21-25), and the wear- 
resistant chip 3a being ceramic made of silicon nitride (column 3, lines 9-1 1). It would have 
been obvious to one having ordinary skill in the art at the time of the invention was made, to 
have utilized the teaching by Taniguchi in the valve arrangement of Suzuki, since the use thereof 
would have provided a means to ensure the bottom portion of the antifriction material would be 
prevented from abrading and sticking to the corresponding walls of the recess, the wear-resistant 
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cap would be prevented from falling out of the recess, the horizontal movement with the proper 
clearance helping to prevent wear and abrasion of the upper surface of the cap, and the specific 
composition of the cap to also prevent wear and abrasion. 

5. Claims 4-6, 8, 9, 1 1, 12, 14, 15, 17, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Matsui in view of Taniguchi, as applied to claim 1 above, and further in view 
of Nishioka et al. (U.S. Patent 6,237,441). 

Re claims 4, 5, 8, 1 1, 14, and 17, Matsui, as modified by Taniguchi, discloses the 
invention cited above, however, fails to disclose specific flatness for the recess and wear- 
resistant member and a convex shape. 

Nishioka et al. teach a wear-resistant member or shim with a convex shape having a 
surface with a flatness between 0.05-20 ^im to include 0.5-5 \mt and 2-3 |im (column 4, lines 52- 
55, lines 66-67 with column 5, lines 1-3, column 9, lines 35-37; Table 8; Figure 4). It would 
have been obvious to one having ordinary skill in the art at the time of the invention was made, 
to have utilized the teaching by Nishioka et al. in the valve gear mechanism of Matsui, as 
modified by Taniguchi, since the use thereof would have provided specific shape and flatness 
characteristics to prevent wear and abrasion of the sliding members of the valve device. 

Re claims 6, 9, 12, 15, and 18, Matsui, as modified by Taniguchi, discloses the invention 
cited above, however, fails to disclose a surface roughness of 0.2 ^m or less. 

Nishioka et al. teach a sliding shim having a surface roughness of 0.2 jim or less (Tables 
1-4, 6). It would have been obvious to one having ordinary skill in the art at the time of the 
invention was made, to have utilized the teaching by Nishioka et al. in the valve gear mechanism 
of Matsui, as modified by Taniguchi, since the use thereof would have provided specific 
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roughness characteristics to prevent wear and abrasion of the sliding members of the valve 
device. 

Conclusion 

6. The IDS (PTO-1449) filed on 1 March 2005 has been considered. An initialized copy is 
attached hereto. 

7. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure and consists of 6 patents. 

- Maki et al. (U.S. Patent 4,761,344) disclose a rocker arm tip with various hardness and 
roughness ranges. 

- Matsunuma et al. (U.S. Patent 5,372,099) disclose a ceramic adjusting shim with a 
surface roughness of 0.05-0.2 '^m. 

- Bentz et al. (U.S. Patent 5,410,995) disclose a valve crosshead with a wear-reducing 
contact pad. 

- Onoda et al. (U.S. Patent 6,315,840) disclose a sliding member of silicon nitride with 
specific roughness ranges. 

- Nishioka et al. (U.S. Patent 6,367,439) disclose a shim for contacting a cam with 
specific flatness and surface roughness characteristics. 

- Ishihara (U.S. Patent 6,681,735) discloses a sliding member in contact with a cam 
formed of silicon nitride with specific surface characteristics. 
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Communication 



8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kyle M. Riddle whose telephone number is (571) 272-4864. The 
examiner can normally be reached on M-F (07:30-5:00) Second Friday Off 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Denion can be reached on (571) 272-4859. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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